Protective effect of melatonin against Opisthorchis viverrini-induced oxidative and nitrosative DNA damage and liver injury in hamsters.
The liver fluke, Opisthorchis viverrini, is the risk factor of cholangiocarcinoma, which is a major health problem in northeastern Thailand. Production of reactive oxygen and nitrogen species during the host's response leads to oxidative and nitrosative stress contributing to carcinogenesis. We investigated the protective effect of melatonin against O. viverrini-induced oxidative and nitrosative stress and liver injury. Hamsters were infected with O. viverrini followed by oral administration of various doses of melatonin (5, 10, and 20 mg/kg body weight) for 30 days. Uninfected hamsters served as controls. Compared to the levels in O. viverrini-infected hamsters without melatonin treatment, the indoleamine decreased the formation of oxidative and nitrosative DNA lesions, 8-oxo-7,8-dihydro-2'-deoxyguanosine and 8-nitroguanine, in the nucleus of bile duct epithelium and inflammatory cells, in parallel with a reduction in 3-nitrotyrosine. Melatonin also reduced the expression of heme oxygenase-1 and cytokeratin 19, nitrate/nitrite levels, and bile duct proliferation in the liver. Alanine transaminase activity and the levels of 8-isoprostane and vitamin E were also dose dependently decreased in the plasma of melatonin-treated hamsters. Melatonin reduced the mRNA expression of oxidant-generating genes [inducible nitric oxide synthase, nuclear factor-kappa B (NF-κB), and cyclooxygenase-2] and proinflammatory cytokines (TNF-α and IL-1β), accompanied by an increase in the expression of antioxidant genes [nuclear erythroid 2-related factor 2 (Nrf2) and manganese superoxide dismutase]. Thus, melatonin may be an effective chemopreventive agent against O. viverrini-induced cholangiocarcinoma by reducing oxidative and nitrosative DNA damage via induction of Nrf2 and inhibition of NF-κB-mediated pathways.